Randomized controlled trial of exercise training in patients with congestive heart failure (EXERT)  by McKelvie, R.S. et al.
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inversely correlNed with the dose o! A (r ~ = 0.US. p -~ 0.01 ), At baseline, prior 
to initiation of A, the W ~u~,e was 4,8 ~: 2,7 rag/day. It is predicted that pts 
receiving an A m~tntonanco dose of 400 mg/day require s 35% reduction In 
the dose of W: 30% reduction for 300 rag/day; 26% reduction for 200 mg/dey: 
and 21% reduction for 100 rag/day (Fig,) Minor bleeding episodes occurred 
In 5 (14%) of the pts, 
), - .0,00~17= + 3,996 
r ~ - O,gtl 
| l l ,  ~ . . . . . . .  + l . . . . . . . . . . . . . . . . . .  ++ , -+ 
4PA+ 1~1 |r~ +m) 
Amle ld~P~ne I )nw (mlZ~f )  
G"Pn~llmfPns: The m~gnltude of tl~a A-W interaction is highly dependent 
upon the m~inlananie dose o! A, Those findings can be used to dnveicp W 
dosing guidollnas in pts concurrently recalvlng long.term A therapy, 
~ Elootrophyl lologlesl  EtteQt of Acute 
Administration of EIItradlol t7~ In MQnopau|l+ll 
Women 
G,M,C, R0s~no, M, RIIIo, F, Leonardo, C, Pappnce, R, Patnzi, 1", Russo, 
I+ Shetbsn, S,L, Chta~hlA, O.f~pt, of Cardto~y, I,'~ttfuto ScienttfK:o H San 
Ff,qft'mto, Mtlano,Rem~, linty 
Ovarian hormones have L'~en shown to axed several effects upon the cardlo, 
vascular System, In v~tre studios have suggested that those substances may 
affect the oloctrophysiolog~oal prel~diea of isolated cardmc myocytes, The 
aim of the present study was to lnvoMtgato whether the acute administration 
of estradlol fTl! has any olectrephyslologtcal effect on the human head m 
16 menopausal women undergoing electmphysiologtcal study (EPS), Pts 
underwent 2 EPS, at bssohno and 20 minutes attar administration el either 
estredtol 1711 (E2, 1 mg subllnguelly; Group A: 8 pts) or placebo (P, sublin. 
Gually; Group B: 8 pts), alood samples for the evaluation el seam estrediol 
17p were obtained tam the comnanJ sinus before the administration el the 
study drag end at the end el the study protocol. E2 caused a significant 
mcrease el Right Interatnal Conducbon T~me (22,25 :t 7,64 msec vs 25.7 
7,41 msoc, p ,  0,01) Atno-ventncular Node Conduction Time (70,75 * 10.22 
msec vs 84.37 ~ 17 msec, p - 0,05) and el Effective Retrecton/Period at 
Right Atnum (198,75 , 1552 msec vs 208.75 ~ f2,46 msoc, p • 0.05), No 
s~gnttlcant differences tn any measured parameter wore obtained alter P E2 
plasma levels stgnltlcsntly (ncresed in group A patients (8,57 ~ 6,62 pg/I vs 
1S7,5 ~ 87 pg/I; p ,  0,01) while no differences were obtained In group B. In 
conclusion, these data show that ovarian hormones have eloctrophysiotog- 
+cal prope~os which may be o! (mportan~ duting hormone dopnvation or 
pregnancy. 
Exemlse Adaptation In Heart Failure 
Wednesday, Apfll 1, 1998, 3:00 p,rn,-5:00 p,m, 
Georgia World Congress Center, West Exhibit Hall Level 
Presentation Hour: 4:00 p,m,-5:00 p,m. 
~ Impact of a Home-based Exercise Program on 
Quality el Life In Patients With Class II-Ill Chronic 
Heart Failure 
R K. Oka, T. De Marco, K. Bolen, E Botvinick, M, Dae, S+ Woodley, 
W L HaskeU, K. Chatterjee. Univ of California, San Francisco, Kaiser 
Permanents.Santa Teresa. & Stanford Univerai~ USA 
While the physiological benefits of exorcise have been described in patients 
with chronic heart failure (HF), little is understood about the potential impact 
of various exercise regimens on Quality of I+fe (QOL). The purpose el this 
randomized trial was to evaluate the effects at a comprehensive home-based 
exorcise program on QOL (n 24 men and women ages 30-76 years (mean = 
56,4 years) with stable, chronic Class I1-111 HF and LV dyslunction. Following 
baseline evaluations that consisted of psychosocial questionnaires and phys- 
ical pedom~ance l sto, all subiacts were randomizad to a 12.week combined 
walking and resistance exercise or usual care (UC) group, The exercise 
program consisted of 3 days of moderate intensity walking altomating with 2 
days of resistance exomlsss pedotmed et home. Subjects were retested at 
12 weeks, QOL was assessed using the interviewer administered Chronic HF 
Questionnaire (CHQ) that consists of 4 aubscales: dyspnea (5 Items), fatigue 
(4 items), emotional function (7 items), end mastery (4 items), Pdor clinical 
experience showed that an increment of 0,5 units per item In each eubscele 
demonstrated a slgntflaant change in subjeCts day-to-day lives, ExemtN ad- 
herence was monitored via self.repeded exercise logs and conflonod ~a a 
podable HR end activity monller, Adherence was excellent (90%), At poll~lt 
exercisers demonstrated Improvement In 3 dimensions: fatigue (p ,,, 0,02), 
emotional function (p., 0,01), and mastery (p ,+ 0,04) compared to tl~ UG 
group, While changes in dyspnea dld not roach statistical slgnlfl~nce (p 
0,08), clinically significant change tn exemtsem (25,7) compared to UC (19,8) 
was domonstmtnd, We cenclutk| that 8 1R.weok home.b,~|ed walking and 
melstanco oxerelse program was elfacflvo In ImptovlnG m/mpteml e fatigue 
and dyspnea, emotional lunatics, and mastery, impedant components that 
influence QOL In patients with chronic HF •nd LV dysfunction, 
~ I)ewlopmont of Shuttle Walk !I~M In PallenM a 
With Ht t f t  Failure and Its Compnd lon  With 
8Ix.Minute Walk Tat  
F J, Morales, A, Madlnoz, M, M~entlez, A, Agetrado, F~ Odoga, 
T, Montemayor, J Bulges, Vlrgen clel Roc~ UnNef~tafy Hospital, Sardis, 
S~in 
f)ackGfound: Measurement el peak oxygen conaumptKm (peak VO2) is a 
complex procedure, and expensive equipment is needed, We analyzed the 
relationship o! more simple and available exe¢ise tests, the shuttle walk test 
(SWT) end the e~-m~nute walk test (6.MT), with peak VO2 and befcom of 
predicted peak VO2 (%PVO2) in patients with congestive head failure (CHF). 
Methods: We studied 40 psi!eats (8 women), aged 52 + 10 years w=lh 
dilated nardiomyol~thy and EF ~0.40 (mean 0,23 + 0,10), who were m 
NYHA tunctieast clams g-IV (mean 2.8 .,1: 0.0), Each patient performed a 
cardiopulmonary osem+se testing (CPET) with peak VO2 delelminati(~, so 
as two SWT and two 6,MT within 2 weeks el 1heir peak V02 measurentent, 
Tho SWT iaa progressive nd symptom-limited test, which requires patients 
to walk tip end down e lO, m course, The ~-,peod i~ controlled by a series 
of beeps played on e fags cassette, Each minute the speed el walkmg is 
increased by 0.17 nVs, 
Results: We teund e close correlation between distance walked in SWT 
and peak VO2 (r =, 0.83, p -~ 0,001), and a moderato correlation between 
distance in 6-MT end peak VO2 (r = 0.68, p -~ 0.001). There ware siged. 
icanlly higher values in maximum heart rate, systolic blood pressure, and 
rating ot perceived dyspnea at peak exercise in SWT compsmd ~th such 
parameters in 6.MT. The first 17 patients developed 3 SWT and 3 6-MT 
0nstood oi 2 ot each), and both walk tests showed to be reproducible alter 
iust one practice walk. Stapwise multivariate regression analysis, including 
clinical, exercise testing, radionuclide-angiographic, pulmoean/lunction and 
rest hemodynamic data, showed that distance walked in SWT was the only 
independent predictor el peak VO2 (p -. 0,0001), and the strangest i:ml3d~o~ 
of %PVO2 (p < 0,001), with only age providing additional intelmation to 
%PVO2 (p = 0,02), A cut-off value el 3S0 m in SWT reached the highest 
diagnostic accuracy for predicting a peak VO2 < 14 ml/kgtmin, a threshold at 
which heart transplant is considered. 
Conclusions: The SWT is an adequate and simple method to assess 
functional capacity in CHF patients. It is a strong and independent predictor 
of peak VO2 and %PVO2. The SWT might be useful in the screening of those 
patients who should be referred for further transplant evaluation, specially in 
the ambulates/setting where CPET may not be available. 
~ Randomized Trial of  Exercise Controlled 1"raining 
In Patients With Congestive Heart Failure (EXERT) 
R.S McKelvie, K.K. "leo, N McCartney, R.S. Roberts, L,A. Costantini, 
T.J. Montogue, D.P. Humen+ G.H. Guyatt, S. Yusuf. McMaster University 
and University of Alberta, Hamilton and Edmonton, Canada 
Background: Impairment of functional capacity (FC) in heart failure (HF) 
may be due to skeletal muscle abnormalities as well as cardiac dysfunc- 
tion. Exercise training (ET) may improve the abnormalities with concomitant 
improvements of FC and quality of life (QOL) measures. This study was 
designed to assess the effects of 3 & 12 months of ET on FC and QOL in 
HF. 
Methods: 181 patients randomized to usual care or ET. Patients ET for 3 
months (supervised), and then were given exercise equipment to continue ET 
at home• At 3 and 12 months post randomization (R), patients were assessed 
with 6 saute walk test (MWT). peak exercise VO2, dynamic muscle strength 
test. and QOL measures. Rest radionuclide angiography was parformed at 
3 months post R. 
Results: At 3 months peak VO2 increased by 10% (p = 0.026), strength 
increased by 15% (p = 0,01), with no significant change in QOL, 6 MWT or 
JACC Fcbm~ry Iq98 .SIBA 
EF, At 12 months them were no fudher increases in peak V02 or str@nglh, 
TIl~re were no differences in mortality or morl~d W botwe~n groups 
Conclusions: Rogular ET results in improvement o! FC These cringes 
do not translate into signltlf.~nl improvements in OOLr ET wouk~ aPlx~er to 
be sere in HF 
~ ' ~  Exmbe TrIInln9 Improvti Symptoms, Exemlle 
Cllplmlly ~mi Neumhumoml Abnormalities In 
Modet l~ to ~ Neart Failure 
A,P. Sindmle, N,L S~mt~, A.C, Keech. ~S. ~ .  AM, Keogh~ 
De~artmm~ ot Cam~c R~a~m~'~ and H~ar~ an~ L~g Tmn~anr~n. 
St V~'e~ P~t~/, ~ ,  me N~MRC C"~cat ~ Cemn~ 
! ~  t l~ lk~,  ~ ol hfe (OOL) and euP~Wal. HF palJe~ts (pls) had 
been ~lv~Sed ~ ~zz, We ~s.~se~ a randomt~l, ¢ontm,ed 12 week 
ex pmgcam ± I ~  It.~X~t in HF I~  wtlh left ~n1~¢ul~ e;~cl~ 
frac!ion (LVEF) ~0.,~ u~Is 
Me~:  ~ to 3 ~ ex ~ (aemt~ and ~m~=~); 
ez • mJ~o4~t; eo~lm~. 6etom and alter me program, pts heO: peak oxygen 
uplake (VO:,.pe~k), 6,ram walk test. nghl hea~ calheler, echocam'~og;am 
1~) ,  ~ fate (HR) v ~  on ~ MO~to~ (HM), OOL question- 
harms and measummant ol plasma r~.~,  nomlpmepl~nne (NE). fa¢lale 
and atnalR~am natnme~c ~ .  
Resu/~: Enraged 79 pls i25 ez, 26 e ~ . ~  and 28 contrel): 70 men~9 
women, age 55 t !2 years an~t LVEF 026 ,- OQ8 u~l~. Groups d=d not 
dd~r m ~ 0ata. No adveme events o¢o.,wed Ex Iraimng increased: 
oxtime by 31% (p < O0001), VO2peak by 5% (p = NS), 6-n~ walk distanoe 
by 8% (p < 0 (X)9) and vagal tene ~ HM. F.~ Itammg reduced: New Yolk 
Heart Assooa~on (NYHA) class by 35% (p .  00001). NE by 26% (p - 
0 (X12), HR by 6% (p - 0.(X)g) and blood pressme by 10% (p = 00dO1). 
Ex and ex.suppon gm~pa dK! not d~tor All I~s who exe~ased ,~xo~ed 
~G~ C ~  d~l no~ d~ m echo o~ ~he~ hemed~ o~ r ~ l  
paraS .  
~ -  Ez tramm~ m HF is sato. well te~eratad and m~roves e~ 
capacfly. VO2 peak. NE levels, vagal eone and N~f HA class. These parm'neten; 
have each been shown to m1~3~rove prognosis m HF Ex lrammg leads to 
short-term beee~ a~l has po~nt~ to ~mpmve tong-ten~ sunnval. Those 
benehts are not c|ue to aftered ~ o~ car~ac contraclddy but to 
peripheral adaptatmn to HF 
• Doppler Indices of Diastolic Function Predict 
Peak Exercise O=ygen Consumptian in Heart 
Failure 
A S~monmL E Bossone. KD Aaronson. W F Armstrong Unlve~ty ot 
M~tt~g, an Ann Ar~or. MI. USA 
Bac"kgmund: Exerose ifltolera'tlce as characterized by depressed peak oxy- 
gen consumption (PVO2) is hallmad~ finding m head failure (HF) ~ ~ a 
strong pred¢'tor OI mortality. Diastohc dy 's~ which ~m~as tO ex- 
erose intolerance and may pmd~ct mo~tallly m HI:. can be novmwasn~ly 
evaluated by Doppler echoca~graphy. 
~thods and Resu/ts: Transtho~ac~c Doppler echocard~ography (TTE). 
standardized obutamtne (DBA) stress echo. and treadrmll exercise PVO2 
were performed in 28 patients with HF (22 M. 6 F). ages 41-73 (55 ~ 8), LVEF 
28 ¢ 15. and PVO2 15.4 ± 2.6. Incr.-as of LV (EF. stroke tno~ume) and RV 
systohc function (RV area change) at rest and peak DBA were measured as 
were LV d=astolic parameters (peak E and A wave velooties, and E:A ratio) 
Also. the ratio of E and A velooty time integrals (E-V-rL A-VTI) to each other. 
and of each to their sum (Le. total mitral inflow. TM-VTI) ~ere computed. 
Potential associatio,~s between echocardmgraph=c param,0ters and PVO2 
were evaluated by Peamon's correfat~on coefficients (r). 
Parameter Mean Std Oev r p 
E Invsecl 0 72 025 0 79 . 0001 
A (nVsecl 0 63 O 29 0 30 015 
E:A 1 37 080 064 0007 
E-V'TI,'A-VTI 1 9 1 0 O 62 O 01 
E-V'TI/I~I-VTI 0.65 0 10 0.61 o o 1 
A-VTt/TM-VTI 0.44 0.20 0.59 0.01 
Diastolic indices at rest were associated with PVO2. Indices of LV and RV 
systolic function, both at rest and with peak DBA were not associated with 
PVO2. 
Conclusions: Doppler indices ol resting diastolic function are strong de- 
terminants of PVO2. Neither esting nor peak DBA LV or RV systolic function 
determine peak exercise capaeity in heart failure. 
~"~- -~ Exercl6e Imp, rovu Exercile Duration More Than 
Peak VO2 In Elderly Patlent~ With Congestive 
Heart Failure 
S S Gottheb, G Kans, C. Kn~hten, M Rosen The BarroOm L:~4MC 
P~r  Center: Unw~rs#y ot Matyhtnd School of Med~one, Ba/hmo~e, M~ 
USA 
Recent ~ta  ~ugge~ that pat~enl~ with CHF mlplove oxefo~ tol~an~_ 
foilo~lR e~efceie Imin~, ~ the me~haml!m l~t ~ th~ o¢cufl~ I 
1reveres!, The ImpaCt ol e~ef¢lle hainmg m o~ef CHF I~t~enl= h~ ~t~,~ 
not been we, evak~to~ Foltmm~ ~valuar~n of ~ tt~¢llon (EF), peak 
V02 (mute/ram) & e ~  ¢lumt~n (rmn) on max~al tee ar~ ~ mn w~ 
(el, we mndocnm~l L~ pm~nto to ~ mem~ of ~ (F..XER) m u=u~ 
cme (CONT), Them we~ 22 ~ aed 4 women, aged (r~ • 91n~, I patent 
~,  3 ~annd to com~eto e monrr~ m e~e~w, & e hav~ ~o~ yet r~ww~ 
6n~nth~. " =p.  0,05 for change in EXERl~icon'eafed tolha change m 
COm~ 
Pm Po~ Pm Izo~ P~e Po~ 
CONT a 23 144 15 I 106 109 12~7 120,1 
EXER 6 2~ 11 1 1~5 t36 169" 1337 1412 
In ff1~ el0edy gtoup 0~ patte~s wtfll severe CHF, patlen~ in ~ ellm- 
ose pmgrem cleadV ~ a mad~,ed I dmalton of e=emse a~ 
compared Io conlm~ Peak V02 & e n~n walk I¢-,-,~¢-~ to ~r¢'ma~e, I~I 
p~,:.~,ocuonalely much lem Ihan 0~ratmn of e~em=e. 
Them ma~ be a h~gl~ ewopeul rete e~e~ ot pa~e~ v~o am m~mUy 
mo~vate~ I~1 ~e co~_ ~L'~'_ ~3 m~e~n~ed ~ ~ can anpmve 
Ibe ezef~se Iz~e~mce of eldedy permits ~ CHF. The retaZ~.ely arge 
uYt~wen,¢,m  e~mose durarmn suggests mat th~ m of~lly due to Iocal~,~ 
effects of mosde melabofirn ~ U~as cenlral I~emo~ aclm~z. 
Chronic ~ Tltining Modul  midallve 
Strum in Patients With Chmnk: fleart FaUme 
J. Niebauer, KM. W e ~  K. Jourdan, J.A. Mitchell. G J  Qumfan, 
AJS. Coats. ~ Medon~ RoyaJBmm~u~ Hos~at and Nato~ 
Heart & Lung tnsatum. L~-,#~-~ UK 
Baakg~¢¢~ Impam~d ~ funclmn occurs in ch~-.c heart lsdum 
and can be restmed by mmctse training, pes.sd~ throug~ amtnc o=~/e 
depe~em ~ On E~e olhor hand. an increase m ox~alwe stress 
arising from moeased , : j ,~- , ,~  of reaclzve oxygen specks Is mought o 
lead to ,~,,.~01ehal d~-funclmn and te promote alherogenasts. We measured 
mlnte and ~ n e  levels (a pro-ozodanl scd~'trata for z~lnlhme 
oz~a.se) to asc-a=s who0"mr rts levels can be al~ued by c~on¢ exe~Se 
,=,fctho0~." 21patmnls and 9 cor~ols were randomly as.s~]fled to 8 weeks 
Of exerose (FX; :5 d/wk. submaxm~a110tcycte ergometer tramm¢j, 30 nltrV£1; 
cahsthanms ( ~  /W ~ XBX) 9 nt~Ja) fotlowed by 6 weeks ct 
deffammg (REST) and race versa (¢vo~-~.over study deegn) At baseline 
and after ezch 8-week period Idoed samplee were cullected hetom mmamal 
e~erose tem~ Hypoxanm.~ ,es ~ra ~ by ~g~0m~m= 
l~t  ~ and ~ c~,-,~tratmns (only ~ not lmaled 
wrth oral nitrates) using the Gness raa~mn. 
Resu~: Chton¢ exemme training led to an increase m exetcme ~ (p 
. 0005) m bolh gn~pS. At heserme ~ levels were hrgher in 
10apents than in controfs (24.0 ± 4.1 vs 11.9 :t: 4.2 ~M; p < 0.0~) 10ut col,e:l 
be normalLzed by cbron~ exercme (pabenls: EX: 9.5 ± 2.0 ;~M; p ~ 0.01; 
controls: 8.4 ± 1.9 ;,M; p = n.s.). N~t~le l vels were slgmfcantly ~ m 
CHF patients (416 ~ 31 .M) than m heafthy controls (583 ± 35 #M, p - 
0.'~. 1). Altbough nt~qte tevots were h~'~esl after EX. changes ~ not reach 
statistical s~gn=ficance (p = n.s.). 
Conclusion. Chron~ heart failure rs assooafed wdh increased levels of 
hypoxaflthine and decreased levets ol n~mte. Thin imbalance can be benefi- 
cially modulated by chron¢ exercrse ~ra~ng 
~ Skeletal Muscle Metabolism In Patients With 
Symptomatic Heart Failure After Recent 
Myocardial Infarction, Does Ramepdl Affect 
These? 
O. Kongstad-Rasmussen, M. Broq~st. U. Dahlstr0m. J Lavs~-,. Dept of 
cardiology. Link6ping Heart centre. Unwet~ty HOS~tal, S-58185 I.mkOping: 
Dept of surgery:. Unn.ersi~, Hospital. Huddinge. Sweden 
Background: Patients with heart failure often suffer muscular fatigue Dis- 
turbances in muscular metabolism and have prevwous been seen in patients 
with severe chronic heart failure. Depletmn of energy-rich compounds can be 
prevented by treatment wdh ramipnl in experimental settings ot stress We 
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